Abstract. In this study, foam cement based absorbing materials was made by taking graphite and magnetic ferrite as electromagnetic wave absorbers. Effect of H 2 O 2 content on dry density, compressive strength and porosity of the materials was studied through single factor experiment. The results show, with the H 2 O 2 dosage increase from 5.0% to 9.0%, the dry density decreases and the porosity increases gradually. However the compressive strength appears to increases and then decreases. When the dosage of H 2 O 2 is about 7.0%, the compressive strength, reached an extreme value, is about 2.91Mpa, the dry density is 706kg/m 3 , and the porosity is 63.16% at the same time.
Introduction
In recent years, the electromagnetic pollution has become the fourth pollution after the air, water and noise pollution [1] . Mitigation and elimination of electromagnetic pollution is imminent. If a new concrete material with absorbing function could be developed and applied into practice, there is no doubt that it would reduce electromagnetic pollution. Concrete absorbing materials not only has a series of advantages, like inexpensive, strong, durable and easy for construction, but also in line with the direction of conventional concrete materials to high-tech and functional development [2] . Jia xingwen and Zhang yajie [3] had studied the absorbing properties of foam concrete which take graphite as wave absorber. The results showed that foam concrete with large number of closed and open pores have wave transport capacity. There is a percolation threshold of graphite dosage. The absorbing capacity increase with the increase of graphite when the dosage of graphite is less than the percolation threshold, but it will decrease when the dosage is more than the percolation threshold. Due to the dispersibility of graphite turn to bad, when the dosage exceed the percolation threshold, the graphite would forming a strong reflector, that's the reason why the absorbing properties become bad. Li baoyi [4] put some porous aggregates like EPS particles, expanded perlite whose electromagnetic parameters are close to air's into absorbing materials as wave-transparent material and studied the improve effect of those porous aggregates on impedance matching of absorbing materials. The wave absorbing capacity has been polished up whose impedance matching were improved. The foam concrete with large number of pores has better impedance matching performance than normal concrete. However, that the uniformity of pores in foam concrete is far worse than the uniformity of the porous aggregates in concrete, lead to the difficulty in the study of foam concrete absorbing materials. What's worse, the compressive strength of foam concrete is worse than porous aggregates concrete. So there are few studies on the mechanical properties of the foam cement based absorbing materials.
In this paper, graphite and ferrite were chose as wave absorbers and incorporated with foam concrete to make foam cement based absorbing materials. The physical properties of the materials, the effect of foaming agent dosage on physical properties were studied, so do the grades of compressive strength and water absorption parameters. table 1, table 2,   table 3 and table 4 . Preparation of sample. Stir the dry material (a mixture of cement, fly ash, graphite and ferrite) evenly. Add some water and mix them well, and then add some H 2 O 2 and stir it 20s rapidly. Finally, pour it into a 100mm×100mm×100mm mold. Don't stamped it with plastic wrap until the foaming progress comes to an end, and then put it into standard curing room. Release it after 24 hours. Conservation 28 days at a temperature of 20 ℃, relative humidity of 96%.
Raw Materials and Test Methods

Test methods
(1) Dry density is obtained by calculation after the sample were drying to constant weight, measured the mass and volume. The method were carried out according to "Foam concrete" (JG/T 266-2011).
(2) According to "Foam concrete" (JG/T 266-2011), Computer-controlled electronic testing machine from Shenzhen Reger Instrument Co., Ltd., was used to test the compressive strength of the sample. Loading rate is 1mm/min ,and the compressive strength was tested directly after testing the dry density. Measurements of the sample surface were accurate to 1mm.
(3) Density Bottle was used to test and calculate the true density of the sample, then use the true density and dry density to calculate the porosity.
Experiment Result and Analysis.
Effect of H 2 O 2 dosage on dry density of the sample. The multifunction of foam concrete is based on its apparent density and mechanical properties. Only when its density reaches a certain standard it could obtain a certain degree of thermal insulation, acoustic, insulation capacity [5] . Effect curve of H 2 O 2 dosage on foam cement based absorbing material dry density is shown in Figure 1 . Figure 1 . Effect of H 2 O 2 dosage on dry density.
As shown in Fig.1 , with the increase of H 2 O 2 dosage between 5.0%~9.0%, the foam cement based absorbing material's dry density is decreasing. The reason is that the foaming agent dosage decides the volume of gas produced. The dosage of foaming agent increase, so the dry density decreases. The dry density decrease rate when H 2 O 2 dosage increases from 5.0% to 6.0 and from 7.0% to 9.0% is faster than it when H 2 O 2 dosage increases from 6.0% to 7.0%. Two reasons can explain this phenomenon. One, there is fewer bubbles per unit volume, when the dosage is below 6.0%, it is more effective to produce foam by increasing the dosage. Two, a much more foam was produced, and it is much easier to form a large diameter hole when the dosage exceeds 7.0%.
Effect of H 2 O 2 dosage on compressive strength. The compressive strength is one of the most important two technical indexes in the application of foam concrete [6] . Due to the low compressive strength of foam concrete, its application was limited [7] . Fig.2 shows the effect of H 2 O 2 dosage on compressive strength. As we can see in Fig.2 , the compressive strength of foam concrete is better before the H 2 O 2 dosage exceeds 7%. It changes in the range of 1.56MPa~2.91MPa, when the H 2 O 2 dosage in 5.0%~9.0%, and showing a decrease followed increases and decreased trend. The main reason for relatively better compressive strength when H 2 O 2 dosage is between 5.0% and 6.0% is that the dosage of foaming agent is low, so a small amount of foam, and also a relative small volume expansion of the material, thus more content of materials in the same volume, and the compressive strength is more better. However, when the H 2 O 2 dosage increase from 6.0% to 7.0%, the compressive strength also increase. This is a result of stable foaming rate during foaming progress. The compressive strength reaches a maximum value of 2.91MPa when the dosage is about 7.0%. After the dosage exceeds 7.0%, the concrete expansion volume increases in the foaming progress, absolute dry density and weight decreases, and the foam becomes unstable, settle and burst finally, so the compressive strength goes down [7] .
Effect of H 2 O 2 dosage on porosity. For foam concrete, hole, as one of the significant components of its structure, have great influence on macroscopic properties of foam concrete. Fig.3 shows the variation curve of foam cement based absorbing materials porosity along with the increasing of foaming agent dosage. From Fig.3 , we can see, with the H 2 O 2 dosage increasing, the porosity of the sample shows linearly increasing trend from 58.02% to 68.78%. The H 2 O 2 dosage increase per 1% and the porosity increased by nearly 2.69%, this has indicated that The H 2 O 2 dosage changes affect the porosity significantly. This mainly due to that when more H 2 O 2 dosage, the amount of foam is also more and more likely to be present in the material inside. So the porosity increases. When the dosage is about 7%, the dry density of the sample reaches A08 grade, at which time a porosity of 63.16%.
Foaming rate is relatively stable, the porosity increased and the dry density decreased relatively slowly; however, the compressive strength has a certain rise, when foaming agent increase from 6.0% to 7.0%. This indicated that stable foaming rate is conducive to enhancing the strength of foam cement based absorbing material.
Summary
(1) Under other conditions remain unchanged, with the H 2 O 2 dosage increase from 5.0% to 6.0%, the amount of foam increase, so the foam more easily exists in the interior of the material. The porosity of the material increases, the demand of raw material to foam the same volume of materials becomes less, and the dry density decreases.
(2) When the H 2 O 2 dosage was 7%, the compressive strength of the sample reached the maximum which was 2.91MPa, and the dry density is 706kg/m 3 . This foam concrete reaches A08 grade (1.8MPa-3.0MPa), and meets the relationship between dry density and strength according to "Foam concrete" (JG/T 266-2011).
(3) The effect of H 2 O 2 dosage on the porosity of foam cement based absorbing material with graphite and ferrite absorbing agent is linear.
(4) The stable foaming rate is favorable to the strength of cement based absorbing foam concrete.
